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Abstract

Keywords: Sickle-Cell Trait; Dactylitis; Electrophoresis

Clinical Relevance: Dactylitis is thought by most clinicians to be exclusive to patients with either homozygous or multiple hemoglo-
bin abnormalities and is usually not considered in heterozygous patients with clinical evidence of a normal allele [4]. Current litera-
ture includes few references with regards to this presentation in sickle cell trait patients [5]. A broader context of the manifestation 
of sickle cell trait can assist physicians with improved diagnosis and long-term patient management.

Case Description: This case describes an 11-month-old female with known sickle cell trait presenting acutely with bilateral dac-
tylitis of the hands. The patient was diagnosed clinically, and hemoglobin electrophoresis confirmed her trait status. The patient’s 
symptoms resolved within 4 days.

Background/Introduction: Sickle Cell Disease is described by a wide range of signs and symptoms which usually result from the 
inherited abnormalities of hemoglobin, a compound found in red blood cells. These changes in turn modify the shape of the red 
blood cell to the characteristic sickled shape [1]. Both globin genes usually need to be abnormal, resulting in homozygous HbSS or 
heterozygous, such as β(beta-thalassemia (Hb S/β+-Thal or Hb S/β0-Thal) or hemoglobin C (HbSC) etc. for there to be any clinical 
manifestation and is usually called sickle cell disease [2]. Dactylitis is an acute swelling of the hands and/or feet in children and is 
often the earliest clinical sign of sickle cell disease [3].

Abbreviations 

ED: Emergency Department; HbA: Hemoglobin A; HbA2: Hemoglobin A2; HbS: Hemoglobin S; HbSC: Hemoglobin SC; HbSS: Sickle Cell 
Hemoglobin; MCV: Mean Corpuscular Volume; RDW: Red Cell Distribution Weight; Thal: Thalassemia; WBC: White Blood Cell

Introduction 

Dactylitis, also known as hand-foot syndrome, is an acute vaso-occlusive complication characterized by pain and edema in both hands 
and feet and is frequently associated with an increase in local temperature and erythema [6]. With respect to sickle cell disease, it is most 
often seen in patients with homozygous Hemoglobin S or Hemoglobin SC heterozygotes [2]. The edema observed is typically non-pitting 
and generally more prominent in the fingers, toes, or dorsum of hands or feet [4].

The pathophysiological foundation for dactylitis is due to localized infarction arising from the sickling of red blood cells in the bone 
marrow. This in turn causes stasis of blood and sequestration of cells. The natural consequences are ischemia and tissue hypoxia which 
worsen the sickling process [7]. Often times these infarctions occur in the diaphysis of the small tubular bones of the hands and feet in 
young children which causes tissue necrosis at the metacarpals, metatarsals, and phalanges resulting in dactylitis [4,5,7].
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In our case, the patient presented with bilateral dactylitis of the hands which is unusual due to her heterozygous state with a normal 
hemoglobin allele. It is pertinent to evaluate this patient due to the clinical relevance of such findings in preventing further possible com-
plications by adjusting the management of what is generally thought to be a predominantly benign condition.

Case Report 

The patient is an 11-month-old female with sickle cell trait diagnosed via state newborn screening who presented to the pediatric 
Emergency Department during a winter month with one hour of bilateral finger swelling. Her mother reported that she was getting the 
patient ready for bed when she noticed her fingers were swollen so she immediately brought her in to be evaluated as this was the first oc-
currence. She denied any fevers, recent illness in the child and recent travel. She reported the child had no changes in oral intake or urine 
output and was at her baseline state. The only sick contact was the patient’s brother who had 1 day of gastroenteritis. When questioned 
about possible inciting factors mother noted that the patient had been removing her mittens frequently whenever she goes outdoors in 
cold weather. Her birth history was unremarkable; the patient was born full term via repeat Caesarian section, birth weight of 8 pounds, 
no complications in pregnancy and no NICU stay. The patient was not on any medications, had no surgeries or hospitalizations and no 
allergies. Immunizations were up to date except for the influenza vaccines. Her family history was significant in that her father has sickle 
cell -beta thalassemia and her brother has beta thalassemia trait according to her mother. Developmentally, the patient was appropriate 
for age and meeting all milestones.

On arrival to the emergency department, the patient’s vitals showed a temperature of 97.5F rectally (in our hospital all children under 
age 3 get a rectal temperature during triage by the nurses), heart rate of 120, respiratory rate of 22 and oxygen saturation of 98 percent. 
Physical examination showed an active female infant in no acute distress. All fingers of both hands were swollen, sausage shaped and 
erythematous at the bases. There were no obvious signs of trauma, bruising or any insect bite marks noted on both hands. On gentle 
palpation, fingers were warm with non-pitting edema noted on the dorsum of both hands. The range of motion of all extremities were 
intact. When the hands were touched the patient would pull her hands away possibly indicating mild pain. No further swelling was noted 
on any other joint.

The patient’s recent CBC showed WBC: 6.2, hemoglobin 11.3, hematocrit: 37 MCV 63 and RDW 14.9. She was given Motrin and hot 
compress was applied for pain and to reduce any swelling. As patient was comfortable, not in any acute distress, afebrile and moving both 
hands, no X-ray was performed to avoid exposing the child to unnecessary radiation at the time. The patient was referred to pediatric 
hematology clinic to be seen later that day. She returned to the hematology clinic within 12 hours since the beginning of symptoms with 
an identical physical examination and no reduction in swelling. Patient was still afebrile and not in any acute distress. The patient was 
evaluated by the pediatric hematologist who confirmed the clinical diagnosis of dactylitis and hemoglobin electrophoresis was ordered. 
Mother was advised to continue giving child Motrin 10 mg/kg at home along with warm compresses at regular intervals to alleviate the 
swelling. She was advised to contact the hematologist or return to the emergency room if any changes developed. Hemoglobin electro-
phoresis resulted in HgA 67.0% Hg A2 2.6% and HgS 30.4% with reflex Sickle Cell Prep positive for sickling. Mother was contacted and 
noted that the swelling resolved in 4 days with the use of warm compresses and the patient remained in no distress throughout with no 
changes in appetite or behavior. Mother counseled on the expectations of having a child with sickle cell trait and a follow up appointment 
for 6 months was scheduled.

To date, there is only one case report relating dactylitis in a patient with sickle cell trait. In comparison to our case the findings of dac-
tylitis in the previously reported case involved both hand and feet and occurred in the hospital setting while the patient was being treated 
for fever, gastroenteritis and dehydration. In the previous case, the hand swelling of the patient resolved in 4 days and the feet resolved 
in 7 days [5].
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Discussion

The sickle cell is one of the most common hemoglobinopathies present in humans. In malaria-endemic regions, mutations in the B-
globin gene producing sickled hemoglobin often conferred a distinct survival advantage [1]. This is demonstrated by the prevalence of 
the sickle cell trait being as high as 25% - 30% in western Africa with approximately 120 000 annual births with sickle cell disease [8] 
compared to 8% to 10% percent among African Americans with 4000-5000 annual sickle cell disease births [9]. The vaso-occlusion char-
acteristic of sickle cell disease often manifests itself in several ways such as chronic hemolytic anemia, recurrent painful episodes, and 
chronic organ damage [1]. Dactylitis, or hand-foot syndrome is one of these manifestations.

Dactylitis is most common between the age of 6 months and 2 years in patient who have sickle cell disease with the highest prevalence 
between the ages of 6 to 12 months of age [4,10-12]. Quite often it is the earliest presenting manifestation of sickle cell anemia in approxi-
mately 30% of cases and in one study of children with homozygous HgSS, 24 percent of patients experienced dactylitis before 12 months 
[3,4]. Various estimates of the prevalence of dactylitis in childhood have been reported; from 11% in the United States, to 45% in Jamaica, 
and as high as 80% in Africa [10,12].

In infants with the disease, anemia usually begins at around age 6 months due to the replacement of normal fetal hemoglobin (hemo-
globin F) by abnormal hemoglobin S. Classically, children with sickle cell disease manifest the acute swelling of the dorsum of the hands 
and/or feet beginning around age of 6 months and is accompanied by fever, leukocytosis and mild anemia [13,14]. Symptoms last on aver-
age 14 days [6,13] and it is precipitated most frequently during the colder months [4,15,16]. Incidence of dactylitis decreases by age of 7 
years of age due to the regression of red bone marrow subsequent fibrosis with increasing age [3,17,18]. Recurrence of dactylitis is not 
uncommon and was previously found to be present in 41% of cases [4]. The diagnosis of dactylitis is generally made by history and physi-
cal examination [19]. Roentographically there is initially limited changes seen besides evidence of soft tissue swelling but in 2 - 3 weeks 
subperiosteal new bone appears with cortical thinning and intramedullary densities seen in the affected bones [13,16].

Regarding the differentials of dactylitis, osteomyelitis, reactive arthritis and juvenile idiopathic arthritis must also be considered [5,6]. 
Our patient was afebrile, showed no leukocytosis and her symptoms resolved in four days without the use of antibiotics. Furthermore, she 
had no recent illnesses or rashes, received no vaccinations within the past 5 months, showed no urethral or conjunctival symptoms, her 
swelling was constant without improvement throughout the day and there was no involvement of the lower extremities or large joints, all 
of which are uncharacteristic arthritis traits [20,21].

Sickle cell trait is generally perceived by most clinicians as a benign condition under basal conditions due to the protective effect of the 
normal hemoglobin allele. The usual partition of Hb A and Hb S in sickle cell trait on hemoglobin electrophoresis is approximately 60: 40 
owing to a greater posttranslational affinity of α chains for β A than for β S chain [22].

However, there are a few key clinical sequelae of the sickle cell trait, such as; hematuria and hyposthenuria [23] splenic infarction 
(especially at high altitude) [24] and an increased risk for venous thrombosis [25]. The trait is also associated with renal medullary carci-
noma [26] and an a substantially increased, age-dependent risk of exercise-related sudden death amongst armed forces recruits in basic 
training [27].

This is of key importance as the onset of dactylitis has been studied as a key predictor of adverse outcome and the severity of sickle 
cell disease [28,29]. In one study, there was noted to be a relative risk of severe disease estimated at 2.67 compared to persons with when 
dactylitis occurred before the age of 1 year was previously noted [28].

In our case, it is rather unusual to note the clinical presentation of dactylitis in a known sickle cell trait patient with the expected levels 
of Hemoglobin S confirmed via hemoglobin electrophoresis. This raises the question of there possibly being other hemoglobin variants 
present in our patient [30,31]. Due to the scarcity of clinical reports on such cases, there is no present evidence regarding the future 
course of the heterozygous state with homozygous presentation.
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Conclusion

A confirmed sickle cell trait patient presenting with dactylitis is an unusual clinical occurrence and highlights the sometimes-false 
sense of security regarding heterozygotes. However, it draws attention for increased investigation into the varying manifestations of sickle 
cell trait and thereby decrease prevailing misconceptions of the trait as a benign or symptomless condition. A high clinical suspicion for 
underlying causes and possible future complications coupled with increased vigilance will allow providers to modify their management 
of such patients while being able to provide appropriate counselling of patients.
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